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D om estic and industrial waste w ater was untreated in m any Belgian streams fo r decades. A high
organic load resulted in low surface w ater oxygen concentrations w hile contam inants, including
trace metals, were often concentrated in the sediments. Under these hypoxic co nd itio ns the
fo rm a tio n o f insoluble metal sulfides is found to reduce metal m o b ility and to x ic ity in sedim ents (Di
T oro e t a i, 1992). However, after the im plem entation o f waste w ater trea tm en t plants last years, an
increase in surface w ater oxygen concentrations was observed in many rivers, the Schelde and its
trib u ta rie s included. Under these conditions, sulfides may be oxid ized and associated metals can
become more available in the sedim ent or m igrate to the surface water. Then the risk exists th a t
h istorica lly contam inated sedim ents w ill be tu rn ed from a trace metal sink into a trace metal source.
In an experim ental setup the effect o f surface w ater aeration on trace metal m o b ility was
investigated. Natural sedim ents from the Zenne and Moerbeek w ith high concentrations o f metals
and sulfides were exposed to aerated surface w ater (oxygen = 90%). This resulted in increasing
sedim ent redox potential values and decreasing sulfide concentrations. Trace metals, precipitated
w ith these sulfides, became more mobile. An increase in sedim ent metal availability, release to the
surface w ater and higher to x ic ity to D aphnia m agna were observed after 2 m onths exposure to the
high oxygen surface water.
Long term fie ld data were used to explore the effects found in the experim ents on a larger scale.
Due to the im plem entation o f a waste w ater trea tm en t plant near Brussels in 2007, an a brup t
increase in oxygen concentrations in the Zenne surface w ater was observed. However, th is did not
result in increasing metal concentrations in surface w ater o f the Zenne, as could be expected based
on the e xperim ental results. Also in the Schelde Estuary oxygen concentrations raised the last 10
years but differences concerning the effect on trace metal m o b ility may exist. The gradual decrease
in surface w ater concentrations o f m ost m etals between 1960 and 2005 is follow ed by a recent
increase o f some metals in the river water. A d ditio na lly, surface sedim ent metal concentrations in
freshw ater tid al marshes o f the Schelde showed a recent increase. Increasing oxygen concentrations
in the Schelde resulting in higher metal m o b ility in the sedim ents can be one o f the possible
explanations.
These results may indicate a large scale m ob iliza tion o f trace metals fro m Schelde sedim ents which
contain a huge am ount o f historica lly accum ulated trace metals. Even when the m igration tow ards
the surface w ater may be negligible in term s o f to x ic ity , a substantial increase in metal availab ility
in the superficial sedim ent layer can be expected. Since th is layer is o f main im portance fo r benthic
invertebrates and consequently fo r feeding m igrating birds, metal to x ic ity in th is biologically
im p o rta n t zone may have a large im pact on the estuarine ecosystem.
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